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BACKGROUND

The fol |l owi ng data bases have been consulted for the poi soning
i ncident data on the active ingredient Methyl Parathion (PC Code:
053501) :

1) OPP Incident Data System (IDS) - reports of incidents from
various sources, including registrants, other federal and state
health and environnental agencies and individual consuners,
submtted to OPP since 1992. Reports submtted to the Incident
Dat a Systemrepresent anecdotal reports or allegations only, unless
ot herwi se stated. Typically no conclusions can be drawn
inplicating the pesticide as a cause of any of the reported health
effects. Neverthel ess, sonetinmes wth enough cases and/ or enough
docunentation risk mtigation neasures may be suggested.

2) Poison Control Centers - as the result of Data-Call-Ins issued
in 1993, OPP received Poi son Control Center data covering the years
1985 t hrough 1992 for 28 organophosphate and carbamate chem cal s.
Most of the national Poison Control Centers (PCCs) participate in
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a national data collection system the Toxic Exposure Surveill ance
System whi ch obtains data from about 70 centers at hospitals and
universities. PCCs provide tel ephone consultation for individuals
and heal th care provi ders on suspected poi soni ngs, involving drugs,
househol d products, pesticides, etc.

3) California Departnent of Food and Agriculture (replaced by the
Department of Pesticide Regulation in 1991) - California has
collected uniform data on suspected pesticide poisonings since
1982. Physicians are required, by statute, to report to their
| ocal health officer all occurrences of illness suspected of being
related to exposure to pesticides. The majority of the incidents
i nvol ve workers. Information on exposure (worker activity), type
of illness (systemc, eye, skin, eye/skin and respiratory),
i kel i hood of a causal relationship, and nunber of days off work
and in the hospital are provided.

4) National Pesticide Tel ecommunications Network (NPTN) - NPTNis
atoll-free informati on service supported by OPP. A ranking of the
top 200 active ingredients for which tel ephone calls were received
during cal endar years 1984-1991, inclusive has been prepared. The
total nunber of calls was tabulated for the categories hunman
incidents, animal incidents, calls for information, and others.

METHYL PARATHI ON REVI EW

. Incident Data System

Pl ease note that the followi ng cases fromthe I DS do not have
docunentation confirmng exposure or health effects unless
ot herw se not ed.

| nci dent# 000578 001

A pesticide incident occurred in 1993, when ni neteen workers
were exposed to nethyl parathion and two other pesticides when
entering an apple orchard two or three days after application to

thin the fruit. The other two pesticides, calcium chloride and
Syst hane/ Mycl oburani |, are not cholinesterase inhibitors. They all
reported experiencing sone conbination of headaches, diarrhea,
nausea, and one worker had a bl oody nose. |In another incident in

the sanme field, sixteen workers (perhaps of the original 19) re-
entered the area 49 hours after nethyl parathion (Penncap M was
sprayed and a few conplained of illness. The next day all sixteen
wor kers were conplaining of illness (headache, nausea, diarrhea)
and left the field. No one sought nedical treatnent, so bl ood
chol i nesterase was not neasur ed. No further information on the
di sposition of the case was reported.



I nci dent# 000894 004

A pesticide incident occurred in 1992, when several inspectors
found nmore than 200 gallons of methyl parathion in a basin and
experienced burning throats, sore eyes, and fatigue. No further
information on the disposition of the case was reported.

I nci dent# 001280 004

A pesticide incident occurred in 1994, when a veterinarian
snelled a container with nmethyl parathion and becane ill. No
further information on the disposition of the case was reported.

| nci dent# 001769 001

A pesticide incident occurred in 1994, when a wonman was
sprayed with nethyl parathion by an aerial applicator and
experienced blurred vision, disorientation, weakening in the |egs,
and nenory | apses. She reported that the synptons persisted for
el even nont hs.

| nci dent# 002225 001

A pesticide incident occurred in 1995, when an individual was
packagi ng contai ners of nethyl parathion and experienced nausea.
No further information on the disposition of the case was report ed.

| nci dent# 002431 001

A pesticide incident occurred in 1995, when a three year old
boy was exposed to nethyl parathion after a pig rooted out a hole
in the ground which had previously been an old farm surrounded by
a fence. The boy played in this sane area and experienced
vomting. No further information on the disposition of the case
was report ed.

I nci dent# 002479 001

A pesticide incident occurred in 1995, when a man was sprayed
wi th met hyl parathion that was applied aerially and two weeks | ater
experienced convul sions and sei zures. Synptons during the two week
period were not reported. No further information on the
di sposition of the case was reported.

| nci dent# 002922 001

A pesticide incident occurred in 1995 when a man was
accidentally sprayed with mnmethyl parathion that was applied
aerially to a cotton field. Specific synptons were not nentioned.
No further information on the disposition of the case was report ed.

| nci dent# 003599 001
The M nnesota Departnment of Agriculture surveyed state
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enf orcenment agencies to determ ne what pesticides were involved in
spray drift. Anmong the thirty-two states responding to the survey,
there was a total of 2,681 cases of drift conplaints related to
specific pesticides. Met hyl parathion was responsible for 7
conplaints or |ess than one percent of the total.

I nci dent# 003976 001

A pesticide incident occurred in 1996, when a crop advisor,
who was scouting corn fields 48 hours after spraying with nethyl
parat hi on. He experienced nausea, blurred vision, and excessive
salivation. He did not see a doctor but remained in bed several
days. No further information on the disposition of the case was
reported.

| nci dent# 004420 001

A pesticide incident occurred in 1996, when a woman and her
son were sitting on their back porch and were sprayed w th nethyl
par at hi on. The woman experi enced nausea, chest tightness, soreness
over her entire body, and body trenors. The son experienced
diarrhea, skin irritation, and headaches. No further information
on the disposition of the case was reported.

| nci dent# 004439 142

A pesticide incident occurred in 1996, when an individual was
drenched with nethyl parathion and died. Despite repeated follow
up no information could be obtained to verify this incident.

1. Poi son Control Center Data

Met hyl Par at hi on was one of 28 chem cals for which Poison Contro
Center (PCC) data were requested. The follow ng text and statistics
are taken froman anal ysis of these data; see Decenber 5, 1994 neno
fromJerone Blondell to Joshua First.

The 28 chemicals were ranked using three types of neasures: (A
nunmber and percent occupational and non-occupational adult
exposures reported to PCCs requiring treatnent, hospitalization
di splaying synptons or serious life-threatening effects; (B)
California data for handlers and field workers conparing nunber of
agricul tural poisonings to reported applications; and (C) rati os of
poi soni ngs and hospitalization for PCC cases to estinmated pounds
reported in agriculture for pesticides wused primarily in
agricul ture.

A Cccupati onal and Non-occupati onal Exposure

There were a total of 274 nethyl parathion cases in the PCC data
base. O these, 102 cases were occupational exposure; 91 (89%
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i nvol ved exposure to nethyl parathion alone and 11 (11% invol ved
exposure to nultiple chem cals, including nethyl parathion. There
were a total of 146 adult non-occupational exposures; 113 (77%
involved this chemcal alone and 33 (23% were attributed to
nultiple chemcals.?

In this analysis, four measures of hazard were devel oped based on
t he Poi son Control Center data, as listed bel ow

1. Percent of all accidental cases that were seen in or referred to
a health care facility (HCF).

2. Percent of these cases (seen in or referred to HCF) that were
admtted for nedical care.

3. Percent of cases reporting synptons based on just those cases
where the nedical outcone could be determ ned.

4. Percent of those cases that had a nmjor nedical outcone which
could be defined as life-threatening or resulting in permanent
di sability.

Exposure to nethyl parathion alone or in conbination with other
chem cals was evaluated for each of these categories, giving a
total of 8 neasures. A ranking of the 28 chem cals was done based
on these neasures with the | owest nunber being the nost frequently
inplicated in adverse effects. Table 1 presents the anal yses for
occupati onal and non-occupati onal exposures.

1 Workers who were indirectly exposed (not handlers) were classified as
non- occupati onal cases.
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Tabl e 1: Measures of Risk From Cccupational and Non-occupati ona
Exposure to Met hyl Parathi on Using Poison Control Center Data from
1985- 19922

Cccupati onal Exposure Non- occupati onal Exposure
Percent Seen in HCF
Si ngl e chemi cal 81.3% (68.2) 58.4* (44.0)
exposur e
Mul tiple chemical 82.45 (69.8) 63.7*% (46.1)
exposur e
Percent Hospitalized
Si ngl e chemi cal 9.5* (12.2) 9.1* (9.9)
exposur e
Mul ti ple chem cal 13.1* (14.3) 14.0* (12.6)
exposur e
Percent with Synptons
Si ngl e cheni cal 72.7* (85.8) 80.0* (74.0)
exposur e
Mul ti ple chem cal 75. 0* (85.8) 81.3*7 (75.2)
exposur e
Percent with Life-threateni ng Synptons
Si ngl e chenmi cal 0.0 (0.0) 0.0* (0.0)
exposur e
Mul ti ple chem cal 1.2 (0.5 0.0* (0.05)
exposur e

a Extracted fromTables 2, 3, 5 and 6 in Decenber 5, 1994 neno from Jer one Bl ondel
to Joshua First; nunmber in parentheses is nedian score for that category
* Top 25% of chenmicals are ranked with a superscript of 1 to 7

I ncl udi ng exposure to multi pl e chem cal s, nethyl parathion had
the fifth highest percent of occupational cases seen in a health
care facility (Table 1). On other neasures of hazard (percent
hospitalized, percent with synptons or |ife-threatening synptons),
met hyl parathion had percents simlar to the nedian for other
chol i nesterase-inhibitors, sonmetinmes higher and sonetines | ower.

B. Rati os of poisoning - California Data

The incidence of system c poisoning cases in agricultural
workers reported to the California was conpared to the nunber of
applications of nethyl parathion. Those cal culations, along with
t he nedi an score for a total of 29 pesticides, are presented in the
Tabl e 2 bel ow.
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Table 2: Systemc Poisonings/1,000 Applications in Selected
Agricul tural Workers Exposed to Methyl Parathion in California,
1982- 19892
Nunber | Poi soni ngs/ 1,000 Appl. (N Poi soni ngs/ 1, 000 Appl . (N)
Pesti ci de of Primary Pesticide Only Mul tiple Pesticide
Appl . Exposur e
Handlers | Field Tot al Handlers | Field Tot al
Wor ker s Wor ker s
Met hyl 45,597 | .04 (2) .00 (0) .04 .09 (4) .04 (2) | .13
Par at hi on (2) (6)
Medi an .21 . 20 .41 .44 . 50 1.02
a Extracted from Table A5 in Decenber 5, 1994 meno from Jerone Bl ondell to Joshua

First; nunber in parentheses is the observed nunber of poisoned cases.

Met hyl Par at hi on had nuch | ower ratios of handl er poisonings
and field worker poisonings per 1,000 applications in California,
regardl ess of whether exposures to m xtures were included or not.
For total poisoning per 1,000 applications where nethyl parathion
was deened the primary cause of the incident, only two other
pesticides (bacillus thuringiensis and pernethrin) had | ower
ratios. This is an unusually good record for an organophosphate
i nsecticide, suggesting that worker practices in place in
California from 1982 through 1989 were both safe and effective.

C. Ratios of Poisoning - U S. Poison Control Data

Active registrations of nethyl parathion are for agricultura
use exclusively. Ratios of the nunber of occupational Poison
Control Center exposures to the reported pounds of the chem ca
used? were calculated. The results for methyl parathion and the
medi an for the 15 agricultural chemcals included in the analysis
are presented in the Table 3 bel ow.

Table 3: Ratios of Methyl Parathion Poisonings (PCC Data, 1985-
1992) to Reported Use?
Exposur e Poi soni ngs Heal th Care Hospital Admitted

Pesti ci de Per Use Per Use Referral Per Use | Cases Per Use

Met hyl .013* . 008* . 010* . 001*

Par at hi on

Medi an . 033 . 013 . 027 . 004
a Extracted from Table 9 in the Decenber 5, 1994 nenp from Jerone Blondell to

2 G anessi,
Resources for the Future,

L.P.,

Puf fer,

C A
Washi ngt on,

1992.

Insecticide Use in U S. Crop Production
D.C.,



Joshua First
* Top 33% of chemicals are ranked with a superscript of 1 to 5

Anmong pesticides used exclusively in agriculture, nethyl
parat hion had the third | owest rati o of exposures, poisonings, and
treatnent to estimated pounds active ingredient reported in use
(Table 3). Met hyl parathion had second Ilowest ratio of
hospitalized cases per estimted pounds used. Based on these
measures, nethyl parathion appears to be much less likely to be
involved in potential poisonings than other organophosphate and
carbamat e i nsecti ci des.

D. Exposure in Children

A separate analysis of the nunber of exposures in children
five years of age and under from 1985-1992 was conducted. For
met hyl parathion, there were 26 incidents; 23 invol ved exposure to
met hyl parathion alone and 3 involved other pesticides as well.
Because of the relatively small nunber of cases, no statistica
conpari sons were nmade with ot her organophosphates and carbanates.

E. Envi ronnental and M suse acci dents

The Anerican Association of Poison Control Centers (AAPCO
provi ded data on over 100, 000 exposures from 1985 t hrough 1992 for
28 pesticides. A search was perfornmed on this data for those
pesticides with no significant honme use, but |large agricultural use
(n =15). Only exposures where the residence was the site of the
exposure and the pesticide product was the sol e product involved in
t he exposure were included in the analysis. The table bel ow shows
the results where reason was environnmental or m suse. AAPCC
defines these terns as foll ows:

Envi ronnent al : any passive exposure that results from man-nmade
contam nation of the environnent, e.g. exposures to contam nated
water resulting from inproper disposal of chemcals, passive
i nhal ation of toxic funmes or gases as a result of discharge at a
pl ant or a "HazMat" incident.

M suse: An accidental exposure which results fromthe inproper or
incorrect use of a substance where therapeutic or beneficial
results were intended.

The other commonly used "reason" categories are general,
occupational, wunknown, and intentional (includes suicide and
abuse). General is defined as: all unintended poisonings or
exposures that are not specifically defined by other categories,
i ncl udi ng nost accidental exposures to children, bites, stings,



pl ant exposures and unintentional food poisoning.

Qobviously there is considerable 'gray area' between these
categories and nmany scenarios can be imagined where different
poi son speci alists woul d assign different categories. For exanple,
spray drift could be counted as environnental or msuse and
probably accounts for the majority of cases recorded. The purpose
of this analysis was to find out if it mght be used to identify
agricultural pesticides illegally applied in the hone environnent.

The ot her key problemw th AAPCC data, particularly severe in
this case, is the lack of representation in certain states.
Thirteen states had little or no coverage by AAPCC during the tine
period of interest. They were Nevada, Oklahoma, Texas, Arkansas,
M ssissippi, Illinois, lowa, North Carolina, South Carolina,
Del aware, Connecticut, Vernont and Maine. In particular, the
absence of data fromM ssi ssippi, the Carolina, Arkansas, Texas and
Okl ahoma is likely to mss a substantial portion of m suse probl ens
due to nethyl parathion

Tabl e 4. AAPCC exposures for agricultural pesticides reported in
resi dences due to environnmental exposure or msuse, 1985-1992
(ratio = environnental + m suse/ pounds active ingredient).

Pesti ci de Envi r on- Env. + | Pounds ai E+M P
nment al M suse | M suse 1989-91 ratio

al di carb 30 6 36 5000 7.2

azi nphosnet hyl 16 3 19 3000 6.3

car bof ur an 12 19 31 1500 20.7

di cr ot ophos 2 2 4

et hoprop 0 750

f enam phos 0 0 0 800 0.0

f onophos 12 1 13

met ham dophos 15 0 15 1230 12.2

met hi dat hi on 1 1 2 520 3.8

nmet hyl 29 5 34 8180 4.2

par at hi on

mevi nphos 3 0 3 420

phor at e 3 5 8 2902 2.8
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pr of enof os 0 0 0 900 0.0
sul f ot epp
t er buf os 4 4 8

The conclusion fromexamning Table 4 is that the categories
for environment and m suse can not be used to identify agricul tural
pesticides, |like nmethyl parathion, that nmay be applied indoors.

I11. California Data - 1982 through 1995

Detai |l ed descriptions of 18 cases submitted to the California
Pesticide Illness Surveillance Program (1982-1995) were revi ewed.
In 7 of these cases, nethyl parathion was used al one and was j udged
to be responsible for the health effects. Only cases with a
definite, probable or possible relationship were reviewed. Methyl
parathion ranked 90th as a cause of systemc poisoning in

California (1982-1994). Table 5 presents the types of ill nesses
reported by year. Table 6 gives the total nunber of workers that
took time off work as a result of their illness and how nany were

hospitalized and for how | ong.

Tabl e 5. Cases Due to Methyl Parathion Exposure in California
Reported by Type of Illness and Year, 1982-1995

Il ness Type
Year System c? Eye Skin Respiratory Tot al
1982 1 1 - - 2
1983 1 - - - 1
1984 - - - - -
1985 - - - - -
1986 - - - - -
1987 1 - - - 1
1988 - - - - -
1989 - - - - -
1990 2 - - - 2
1991 - - - - -
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Il ness Type
Year System c? Eye Skin Respiratory Tot al
1992 1 - - - 1
1993 - - - - -
1994 - - - - -
1995 - - - - -
Tot al 6 1 - - 7

@ Category includes cases where skin, eye, or respiratory effects
were al so reported

A total of 6 persons had systemc illnesses or 86%of 7 cases.
Five of these workers took between two and five days off work as a
result of their illness as shown in Table 6 below. One worker was

hospitalized for four days after spraying the insecticide inside a
greenhouse. A variety of worker activities were associated wth
exposure to nethyl parathion as illustrated in Table 7 bel ow

Tabl e 6. Nunber of Persons D sabled (taking time off work) or
Hospitalized for Indicated Nunber of Days After Methyl Parathion
Exposure in California, 1986-1995.

Nunmber of Persons Nunmber of Persons
Di sabl ed Hospitalized

One day - -
Two days 2

3-5 days 3 1
6- 10 days

nmore than 10 days - -

Unknown - -

Table 7. Il nesses by Activity Categories for Methyl Parathion
Exposure in California, 1986-1995
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|1l ness Category
Activity _ _ _
Cat egor y@ Syst em cP Eye Ski n Respiratory | Tota
Appl i cat or 2 1 - - 3
Driftexp 2 - - - 2
Q her 2 - - - 2
Tot al 6 - - - 7

2 Driftexp= exposure to pesticide that has drifted from i ntendeo
targets; O her= other occupational exposure

b Category includes cases where skin, eye, or respiratory effects
were al so reported

According to the above activity categories, applicators (two
by hand and one by spray rig) were associated with three ill nesses.
The nost serious case experienced nuscle spasns, vomting,
di arrhea, and abdom nal pain and was hospitalized for four days.
One of the cases classified as other was a person downw nd from a
spill, simlar to the two drift exposure cases. These cases
reported synptons of headaches, difficulty breathing, nausea,
di arrhea, vomting, weakness, sweating, and itching around the
nout h.

I V. NPTN

On the list of the top 200 chemicals for which NPTN
received calls from1984-1991 i ncl usively, methyl parathi on was not
reported to be involved in human incidents.

V. Literature Revi ew

Two incidents involving deaths have been reported in
M ssissippi from msuse of nethyl parathion inside hones. The
first incident reported in 1977 invol ved seven of 13 nenbers in one
famly who devel oped weakness, abdom nal pain, nausea, vomting,
difficulty seeing, excessive sweating and salivation. The father
of the rural farm famly had taken sonme concentrated nethyl
parathion froma discarded drum and placed it in a nebulizer and
then sprayed his hone for cockroaches. A 26 year old died as a
result of organophosphate poisoning confirnmed by cholinesterase
t esting.

In the second incident, the nmale |ive-in conpani on sprayed t he
house to control spiders. He had obtained a nearly enpty cont ai ner
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of nmethyl parathion fromthe farm he worked on and added water to
it. He used a hand sprayer to spray the solution on the inside
upper walls of three of the four roons (excluding the kitchen) in
the house. The concentration in the hand sprayer was found to be
three tinmes that used for outdoor agricultural application. It was
suspected that nethyl parathion got into the food and drinking
water, as well as being present in the air and on surfaces. Al
seven children in the hone becane ill and were hospitalized with
confirmed cholinesterase inhibition. Two of the five children, a
four year old and an el even year old, died.

Numer ous cases of exposure inside hones have been docunented
in OChio, Mchigan, M ssissippi, Louisiana and el sewhere. These
exposures have occurred due to illegal application by PCOs going
door to door. Total nunber of people exposed from these
appl i cations nunber in the thousands and over 1, 000 peopl e have had
to be relocated while their home were decontam nated. The
estimated cost of clean up exceeds $70 million. There have been
reports of synptomatic human cases and pets that have been
adversely affected or died. However, these cases have not been
confirmed by cholinesterase testing and the reported cases have not
been published in the scientific literature.

VI . Concl usi ons

Exposure to nethyl parathion can lead to systemc illness. In
outdoor agricultural situations, the primary activities associ ated
W th poi soning are application and spray drift. Conpared to other
or ganophosphate and carbamate insecticides, nmethyl parathion is
associ ated with | ess poi soni ng when adj usted for anount of use. To
sone extent the simlarity between the nethyl parathion and the far
nore toxic ethyl parathion (in terns of poisonings and deaths even
after adjusting for use), may have resulted i n workers handl i ng any
product with the 'parathion' nanme with greater care.

Interior honme use of methyl parathion has resulted in deaths
in two separate incidents in M ssissippi. Food or water
contam nation and an unusually high concentration used in the
application probably contributed to these deaths which occurred in
the 1970s and early 1980s. The nore recent cases exposed primarily
in Chio, Mssissippi, and Loui siana have not been well|l docunented
or confirmed with cholinesterase testing.

VI1. Recommendati ons

Nunmer ous actions have already been taken to prevent use of
met hyl parathion in homes. For outdoor use, protective neasures
required for other organophosphate and carbamate insecticides
shoul d be considered. Special attention should be given to



protecting pesticide handlers and preventing spray drift.

cc: Correspondence
Met hyl parathion file (chem cal no. 053501)
SRRD - Emily Mtchell (7508W
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